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Silicosis: Pathogenesis, 
Presentation & Prevention   

Presentation by Maddison Church  
(Respiratory Scientist at Queensland Respiratory Services) 

What is silicosis  

3 major types: 
 

1) Chronic: after decades (10 - 30 yrs) of long term low to moderate exposure 
 
 

No early obvious signs, chronic inflammation & progressive fibrosis  
symptoms of exertional dyspnea, fatigue and chronic coughing  

 
1) Acute:  within months - years (<1-5 yrs) after frequent exposure to very high levels 

 

 

Vast inflammation,  pulmonary oedema & alveolar hemorrhage 
 rapid onset of symptoms; severe dyspnea, cough and weight loss  

 
1) Accelerated:  occurs within a decade of high exposure  

 
 

Fibrosis & symptoms a similar to chronic, yet occurs earlier & progresses rapidly   
 

● Pneumoconiosis disease → inhalation of dust containing respirable 
crystalline silica  (SiO2)  
 

● Incorrect use of PPE = exposure in occupational settings 

PATHOGENESIS OF SILICOSIS  

Exposure & Inhalation of respirable crystalline silica  

Accumulation in respiratory bronchioles & deposits in alveolar membranes  

Lung remodeling due to fibroblast proliferation & 
collagen synthesis & deposition  
 

Inflammatory responses encourages macrophage infiltration to phagocytose foreign silica particles   
 

Silica alters macrophage function leading to secretion of 
cytokines and inflammatory and fibrotic mediators, such as 

interleukin-1 
 
 

Cellular apoptosis of macrophage leading to 
perpetual silica release   

Silica is cytotoxic, causing production and secretion of reactive 
oxygen and nitrogen species which directly damages lung tissue, 

destroying alveolar membranes and epithelial tissue 

ROS 

CLINICAL PRESENTATION 
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Diagnosis  

Chest X-Ray High resolution CT scan  
(Lung windowed) 

Medical Imaging of a case of Chronic Silicosis  
Case courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 12515 

● Patient history of exposure and/ or symptoms → Present to physician 

● Physical examination → discussion of exposure, lung sounds, referral for radiographic & pulmonary 
function testing  

Full Lung Function Testing  

● Multiple studies investigated  the airflow abnormally associated with silicosis 
 

● alveolar damage + fibrosis of lung tissue = mixed ventilatory defect 

→ displaying obstructive & restrictive patterns (restrictive in  later stages as fib 
 

Characterised by: 

- Reduced FEV1, VC, FEV1/FVC ratio, no significant reversibility with bronchodilator 
 

- Reduced TLC (fibrotic element stiffening the lungs)  Elevated RV (Gas trapping) 
 

- Impairment in gas transfer (destroyed  alveolar membranes) 

Silicosis Case Example: 
 Lung function result 

COMPLEX LUNG FUNCTION (1/02/2018) 
Flow Volume Loops 

Lung Volumes 

Transfer Factor 

No significant change in 
loops following 
Bronchodilator  

Flow volume loops: 

Reduced →  FEV1, FEV1/FVC ratio (very severe obstructive pattern) 

 Lung Volumes: 

Elevated →  RV Reduced → TLC, VC, (mixed element; TLC  not >  ULN despite gas trapping)  

 Transfer factor: 

Reduced →  DLCO (severe impairment) 

Flow Volume Loops 

COMPLEX LUNG FUNCTION (5/09/2018) 

 

Lung Volumes 

Transfer Factor 

TREATMENT & PROGNOSIS  

● Incurable (besides Lung transplant), progressive interstitial lung disease 

● Most treatment is aimed to slow the progression of the disease:  

- Lifestyle choices → no smoking, limit exposure to carcinogens/leave job    

- Pulmonary Rehabilitation Programme to improve patient quality of life 

- Respiratory medications regime (corticosteroids, LAMA, LABA & SABA)  →  ensure best possible airflow & 

limit inflammation 

- Supplemental Oxygen therapy → ensure best possible oxygen saturations limiting hypoxia   

Case example → progressed rapidly = poor prognosis  →  life expectancy < 5 yrs  

Unfortunately patient was unable to achieve a lung transplant and passed early 2019 
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PREVENTION 

EXAMPLES 

1 
2 

Use of Silica Substitutes → safer materials  in place 
of the silica-containing substances 

3 
Limit silica dust → wetting down the dust at the 
point of generation, using  with dust 
collection/ventilation systems. 

4 
Enforce work practices  → well signed exposure 
areas/jobs, change into and out of  
disposable/washable clothes at the worksite 

5 
Wear correct PPE to limit exposure & inhalation of 
silica →  respirators and masks.   

Thanks for listening! 


